Phosphatidylinositol 4,5-bisphosphate-induced Ca2+ release from skeletal muscle sarcoplasmic reticulum terminal cisternal membranes. Ca2+ flux and single channel studies.
We report here that the inositol 1,4,5-trisphosphate (IP3) precursor, L-alpha-phosphatidylinositol 4,5-bisphosphate (PIP2) is a potent molecule (1 microM) which activates the ryanodine-sensitive Ca2+ release channel from rabbit skeletal muscle terminal cisternae incorporated into a phospholipid bilayer. It also stimulates Ca2+ release from these membrane vesicles. Therefore, it may play a modulating role in excitation-contraction coupling. In the bilayer, PIP2 added on the cytoplasmic side increased the mean channel opening probability 2-12-fold in the presence and absence of physiological Mg2+ and ATP. From flux studies, PIP2-induced Ca2+ release, occurring through the ryanodine-sensitive Ca2+ release channel, displayed saturation kinetics. The rate of Ca2+ release induced by PIP2 was approximately greater than 50% slower than the rates induced by other agents (e.g. caffeine, Ca2+, ATP). PIP2, and not IP3, effectively elicited Ca2+ release from terminal cisternae. On the contrary, IP3, and not PIP2, specifically mediated Ca2+ release from dog brain cerebellum microsomes, where IP3 receptors are known to be found. The PIP2-induced Ca2+ release from muscle membranes was not dependent on medium [Ca2+] (from less than 10(-9) to approximately 10(-4) M). However, IP3 could activate the terminal cisternae Ca2+ channel in the bilayer when there was low Ca2+ (less than 10(-7) M). The data suggest that the ionic microenvironment around the Ca2+ channel may be different for observing the two phosphoinositide actions.